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EXECUTIVE SUMMARY 
Bangladesh is one of th e most densely populated countries in th e world and as th e 
population is contining to increase it is faced with a tremendous ch allenge: 
augmenting its production on an ever-decreasing area of land. Th is ch allenge h as 
resulted in Sustainable Land Use becoming one of th e h igh priority sectors in 
Bangladesh and h ence th e Fruit Tree Improvement Project was created. 
Its goal, in th e sh ort term, is to increase fruit production in order to meet th e demands 
of th e domestic market; and in th e medium term to meet th e demands of export 
markets, eith er as fresh or as processed products. For th is second objective to 
materialise, a marketable surplus must be made available. 
Th e objective of th is second mission, from 1 3 -29 October 2000, was to understand 
th e project as a wh ole. During th e first mission, only th e Rajsh ah i and Dinajpur 
regions were targeted and it was th erefore difficult to h ave a clear idea about th e 
entire project. During our second stay we were able to offer th e following analysis as 
to th e problems encountered in regards to orch ard nurseries and h omesteads. 
Visits to different nurseries, h omesteads, and orch ards, discussions with various 
participants in research , NGOs, nursery owners, as well as development specialists 
in th e different regions of th e country, h ave sh own th at th e quality of th e planting 
material was far from satisfactory. 
Many nurserymen still collect th e planting material outside th eir nursery in th e easiest 
possible way, being concerned neith er with sanitary quality nor with variety. Certain 
species continue to be propagated from seed even th ough th is tech nique, because of 
th e monoembryonnic quality of th e majority of species, does not reproduce true-to­
type. 
Th e potential yield anticipated by th e tree farmers is reduced considerably in 
orch ards with th e use of plants raised from seeds or plants originating from just 
anywh ere. 
Th is project, th erefore, h as th e following objectives: 
1 .  To h elp th e nursery owners increase th eir yield in quantity as well as in quality 
in order to participate in a sustainable production system. Access to improved 
. tech niques of multiplication will allow th em to supply « elite » plants. 
2. Promote access to, and th e use of, good quality fruit trees by th e tree farmer. 
3 .  Improve fruit cultivation by promoting production tech niques and management 
systems of fruit trees in a sustainable manner. Th is sh ould reduce povert y; 
contribute to better and more balanced nutrition and safe guard th e 
environment from th e impact of fruit tree production. 
With in th is framework, th e Department of Horticulture of th e Bangladesh 
Agriculture University (BAU-OH), with its knowledge of fruit orch ards 
and capacity for long term implementation, will play an important role. 
More particularly, nursery tech niques as well as nursery management 
will require th e following improvements 
• Mango trees and many other species must be 'cleft grafted' or, if 
this cannot be mastered, 'stone grafted' according to the· technique 
of 'veneer grafting'. 
• All plants must be multiplied in pots of the right size or simply in 
polythene bags. 
• These pots or bags should be filled with a mixture 1/3 sand, 1/3 
compost and 1 /3 loam. 
• Discontinuation of the practice of grafting which is too high and of 
multiple grafts on the same grafting branch. 
• The choice of seeds must be reviewed as well as the method used 
for sowing. 
• Monitoring of phytosanitary problems must be a priority in order to 
supply healthy plants. 
Training must be one of the priorities of the project as many of the field 
supervisors are young and/or newly recruited. They must not only be trained in 
nursery techniques but be equally knowledgeable of the management 
techniques of orchards. Training will be given by VFFP (ARC) and should be 
combined with field work in such a way that these new recruits will rapidly 
become functional. 
This year a scholarship programme for PhD and Master students will be 
starting at FTIP-BAU. The choice of subjects has to be based on the priority 
needs identified in the field. The PhD students are targeting the ICM of mango 
and guava but it is difficult to see how a single student can solve the complex 
problems of the parameters of multi- factored trials. 
One important aspect must be dealt with by the University is the recurrent 
problem of mango malformation, which was observed in a large majority of the 
nurseries we visited. Perhaps there are varieties of mangoes more resistant 
than others to this disease. Together with the phytopathology laboratory, trials 
of introduced varieties should be established in order to test their susceptibility. 
Grafting of the guava tree 'Kazi-piera' on 'Polly Piera' must be continued and 
the first inoculations of wilt disease should be quickly completed in the 
laboratory. 
The first grafting trials of the Jackfruit are very encouraging and merit being 
closely monitored in order to be able to acquaint the nursery owners with this 
technique. The grafting will allow the formation of an interesting germplasm by 
the propagation of more attractive varieties which will be true-to-type. 
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1. NURSERIES 
Throughout all of the nurseries visited, we encountered different styles and 
methods of management. Knowledge of production methods and horticultural 
practices are very heterogeneous. Size is not necessarily related to success. 
Problems encountered 
In a large majority of the nurseries visited we frequently noted the following 
problems: 
The nursery owners transfer multiplication techniques from the 
production of timber trees. These techniques do not correspond to 
those which should be used for the multiplication of fruit tree species. 
In certain zones, for example in the Jessore district, a great number of 
nurseries are installed on land which is inundated during the rainy 
season. For the production cycle of the plants to be undisturbed, the 
nurseries will have to be moved to elevated areas where there is a 
minimal risk of flooding. 
In certain nurseries plants of different varieties are mixed in the same nursery 
bed. The diversity resulting from this mix makes it impossible to have a 
homogeneous control and tracing of 
plants. The varieties in the same 
nursery bed are seldom labelled which 
may result in mistaken varieties at the 
time fo sale. This will have 
repercussions in the bed of future 
orchards. 
It is imperative to start labelling plants 
and to establish homogeneous beds by 
species and varieties which are clearly 
separated from each other. 
We will continue our analysis species by Mixed seedlings in nursery beds - not 
species: desirable at all 
1.1 MANGO 
This is one of the most popular species for the farmers in the majority of the 
zones due to its adaptability to a wide climatic scale. 
J Choice of Seeds 
Problems 
At the moment, in a large majority of cases, the seeds are collected from the 
markets or from the unharvested fruits of an orchard. As a result there is a 
large and uncontrolled heterogeneity of mangoes. The different varieties which 
are sown have specific and unknown growth and quality charactierisetics, as 
opposed to grafting charactierisetics (compatability, incompatability). 
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Solutions 
Be very rigid with the selection of seeds. These seeds will preferably be chosen 
in monovarietal orchards in order to reduce the risk of hybrid seeds which are 
frequent in mixed plantings of monoembryonic seed. 
The results of research on this problem should quickly enlighten us on the 
choice of variety. 
J Direct sowing 
Problems 
Direct sowing in nurseries leads to a heterogeneous development of young 
plants. This practice postpones the time of grafting for certain plants and does 
not allow for good management of space as certain seeds do not emerge. 
Solutions 
Establish a seed bed and carry out the transplanting immediately after the first 
flush of homogeneous lots of young plants which are at the 'green leaf stage. 
This practice will produce homogeneous beds and thus reduce costs in 
nurseries by justifying the interventions of fertilisation, irrigation, pruning, 
grafting, post-grafting care, lifting and subsequent marketing. 
J Spacing between transplanted seedlings 
Problems 
During my first mission, the majority of plants 
derived from direct sowing were spaced 8 to 
15 cm apart. This practice does not allow for 
normal growth of plants and presents difficulty 
during lifting giving very small ball of earth with 
few roots. The subsequent recovery of the 
plant in the orchard is more doubtful. 
Solution Mango seedlings planted with 
uniform spacing 
Refer to the practice in certain other nurseries. Seed bed, replanting with 
spaces of 25 to 30 cm. 
J Type of containers 
Problems 
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Normally, the tecnhique consists of transplanting 
directly into the ground, nevertheless certain 
nurseries have started the transplanting into clay 
pots or plastic bags. In both cases the bags or pots 
are too small in diameter and too shallow. The root 
system is unable to form normally and quickly 
becomes entwined in the bottom of the container. 
This type of plant has a difficult recovery and 
sometimes suffers from a high mortality rate at the 
time of planting in the orchard. 
Appropriate size of plastic bag 
for raising mango seedling 
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Solution 
Carry out the replanting in pots or plastic bags of 20 to 25cm in diameter and 
35cm in depth. Use a mixture of 1/3 sand, 1/3 compost and 1/3 loam. 
J Harvesting of scions when the MTO is young 
Problems 
Frequently the MTOs established nearby or inside the nurseries are very 
young, between 2 months to 3 years, and the quantity of scions available in 
these MTOs is not sufficient to cover the needs of the nursery. Thus it often 
happens that the scions are harvested by the cheapest method, that is to say, 
from trees within close proximity to the nursery and that are occasionally 
carriers of disease. Moreover, with this method of grafting, the variety is often 
unidentifiable. 
Solutions 
Do a survey of grafting needs for nurseries. Together with the nursery owners 
study the possibility of access to graftings of good phytosanitary quality and 
recognised variety. 
)Type and height of grafting 
Problems 
Normally, the grafting is done by 'veneer grafting'. 
This practice, which is used in numerous countries, is 
a good technique but is done at more than 1 m in 
height on the root stock. Sometimes, when the root 
stock is too high and has already been ramified, 2 or 3 
grafts of different varieties are done on different 
branches of the same root stock. 
The results of research done in India and Bangladesh 
have shown that cleft grafting could be done lower 
(25-30 cm) and would produce more vigorous plants. 
Solutions 
Teach nursery owners the 
technique of cleft grafting, if 
they are not already 
familiar with it, and insure 
that they carry out the 
grafting at 25 and 30 cm 
from the ground. 
l Post-grafting care 
Problems 
Current practice: grafted too 
high, veneer 
Recommended 
practice: cleft 
grafting, low 
We have noted a number of anomalies in the post-grafting care. With veneer 
grafting the root stock is very seldom pruned above the point of grafting. 
Management consisting of weeding and fertilisation is rarely done. We 
observed deficiencies in nitrogen and boron in numerous nurseries. Prevention 
of disease and insects is either not effective or not observed because nursery 
owners are not very knowledgeable of parasites, disease and the management 
thereof. So treatment is either not undertaken at all or it is carried out with 
products which are not recommended. 
Solutions 
In the case of veneer grafting, immediately after the second flush the root stock 
will be pruned at 5 cm above the graft, then after two other flushes the root 
stock will be pruned level with the scion in order to force the growth of the 
young graft. 
In the case of transplanting into the ground, fertilisation will have to maintained 
every 15 days during the growing phase by regular applications of a solution 
comprising 1 Ogr of urea, 6g of potassium sulphate which should to be spread 
over an area of 1 Om2. 
Weeding must be maintained regularly to avoid competition between weeds 
and newly transplanted seedlings. As far as pest and disease prevention is 
concerned, nursery owners should be trained to identify their problems and 
should be informed as to the most effective products and the most appropriate 
times for treatment. 
1.2 JACKFRUIT 
Concerning this species, the problems 
have not been seen to be as serious as 
those of the mango tree. 
The jackfruit is propagated by sowing. 
Some trials of vegetative propagation 
are in progress at BAU, Mymensingh, 
and the initial results are very 
promising. 
However, in the case of sowing, there is Cleft grafting in jackfruit seems promising 
much left to do even if only for non-
grafted plants. These must be sown in beds and transplanted in plastic bags as 
soon as possible (4 well-marked leaves), in order to obtain erect plants with a 
well structured root system. 
1.3 GUAVA 
Problems 
With this species, the main problem is wilt disease 
transmitted by soil. This is especially virulent on the 
variety 'Kazi Piara'. 
This species, very much in demand by the farmers, 
continues to be propagated by sowing which leads 
to very heterogeneous orchards with sometimes 
rather mediocre results. 
Wilt disease of guava 
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Solutions 
Await the results from the trials which have started at BAU, Mymensingh, in 
order to reduce the problem associated with Wilt. The variety « Kazi Piara » is 
grafted on « Polly Piara » and seems promising. 
On the assumption of the most positive of probable results, carry out the 
grafting of the guava tree in order to obtain 
homogeneous plants and orchards. A 
number of nursery owners have already 
started some experiments in this sense but 
are encountering difficulties due to scanty 
availability of good quality scions. 
In order to increase the availability of scions 
it will be necessary to combine some varietal 
trials and establish Mother Tree Orchards in 
different zones. The propagation by air 
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layering of the best varieties will quickly allow Experiment on grafting of Kazi piara on the 
for the production of plants which have roor stock of wilt resistant poly piara 
consistent varietal characteristics. 
1.4 LITCHI 
Very few problems to report about this species: 
the propagation by air layering is correctly 
carried out. Nevertheless, it is observed that 
on certain branches there is too great a 
quantity of layering which will cause difficulties 
in recovery. 
Branches which are attacked by the leaf curl 
mite must not be propagated. This insect is not Leaf curl mite infested litchi 
controlled and is very dangerous for the leaves 
orchards. It risks affecting the whole nursery and 
after that the orchards. 
Finally, it would be desirable for the young layerings to be transplanted in 
plastic bags to form a healthy root system before being supplied. 
1.5 CITRUS 
Problems 
Most citrus is propagated by: 
cuttings 
air layering 
sowing 
Huanglongbing (greening) 
Citrus canker 
This last technique has the advantage of not transmitting the majority of viruses 
and bacteria; in the other cases of propagation (cuttings or layering) the 
transmission of degenerative viral or bacterial disease is inevitable. (ClV, 
Huanglongbing, Citrus canker). 
Solutions 
As soon as possible introduce and test the behaviour of the root stock 
descended from seed, adapted to the climate and compatible with varieties 
desirable for propagation such as : 
Citrus Volkameriana, root stock with great flexibility of use for lemon 
trees, lime trees and other citrus fruit. 
Citrus macrophylla, to be reserved for zones where ClV is absent and 
for non hydromorphous soil. 
In various Asian countries, the following root stocks are already used on 
account of their adaptation to rice-growing zones : 
hybrid of the grapefruit tree and of the Seville orange-tree in Vietnam 
Calamandarin, a mandarine tree related to clamondin ; the mandarine 
tree 
Szinkom in the Philippines. 
Citrus Amblicarpa in Indonesia. 
It is therefore necessary to procure seeds of these root stocks in order to test 
them and to introduce scions of varieties undamaged by known viruses, 
mycoplasms and bacteria in order to produce only healthy plants. The mother 
planting material must be kept under an insect-proof shelter to avoid 
recontamination. 
It is advisable to produce some simple manuals as quickly as possible. These 
should be well illustrated regarding the production of plants in the nursery and 
should be published regularly according to new techniques perfected in 
Bangladesh and throughout the world. 
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1.6 Quality Standards for Nurseries and Planting Materials 
By M. N. !SLAM revised by C. Didier 
A nursery is a farm specialized in commercial production of seedlings/plants. 
There are some specialised nurseries but nurseries more often produce a wide 
and varied choice of plants. The choice of the plants depends on the demand 
of the locality and the marketing facilities. Depending on the structure and life 
span, nurseries can be divided into 2 major types: 
a. Temporary nursery - having the following features: 
established for a maximum of three years 
produces a few species only to meet local demand, individual 
demand or single area demand 
is usually set up near a plantation site for quick and easy 
transportation of seedlings 
may be abandoned when the plantation is completed or the specific 
demand has been met 
b. Permanent nursery - having the following features: 
grows saplings for many years 
- often requires highly trained and skilled workers 
serves many types of planting needs 
needs permanent nursery structures; e.g., Office, store, shed house, 
propagation structure, permanent water source etc, 
Quality criteria for temporary nursery 
The quality parameters of the temporary nursery are as follows: 
Major criteria: 
Proximity to planting sites 
The site should be near enough to easy transport 
It should be readily accessible to vehicles 
It should be easily accessible to the target users or seedling buyers 
Soil condition of the nursery area 
Should be good enough for raising seedlings 
Availability of top soil, sand or "Bit Mati" or sandy loamy soil and 
cowdung 
Availability of mulching materials 
Irrigation and drainage facilities 
A source of irrigation water should be available throughout the year 
The nursery area should at all times be well-drained and free from flood 
water or logged water 
Accessibility to the users and workers 
Easy accessibility to the target tree planters 
Easy accessibility to the nursery workers 
Easy accessibility to the potential buyers and users of seedlings 
Quantity of seedlings to be raised 
The number of the seedlings should be according to the nursery area 
Crowding of seedlings should be avoided 
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Minor criteria: 
Skilled manpower 
Fencing 
Some skil led manpower shou ld be present for root prun ing ,  uprooting 
and harden ing of the seedl ings before sale to the customers 
Temporary fencing may be provided to protect the seedl ings 
Quality criteria for permanent nursery 
Every component of a permanent nursery must be arranged i n  a sequential 
way. The components should be designed before the establ ishment of the 
nursery. Once the nursery is set up,  it is d ifficult to rearrange the permanent 
structure. All major and minor criteria for temporary nurseries must also be 
considered in  the case of permanent nurseries. The quality criteria for a 
permanent nursery are as fol lows: 
Major criteria: 
a) Nursery Layout 
The layout or ground plan of the nursery is an important and major 
consideration for the smooth operation of the nursery. It i ncludes the position of 
permanent and transferable structures with in  the nursery, e.g. , office, sales 
centre, water source, seedbed, store, roads and path, irrigation and drainage 
channel , greenhouse, potti ng shed , compost pit, soi l depots, etc. As VFFP 
activities are associated with v i l lage-based nurseries, the minimum 
components of the layout should be: 
On the level land seedbeds and potting beds should be laid out in the 
east-west direction to provide the seedl ings uniform exposure to l ight. 
For permanent nurseries, the growing areas should be divided into 
blocks, each block contain ing about 1 0-1 2 seed beds or pot beds, 
each with proper numbering and level ing ,  d ifferentiating fru it tree 
blocks, timber tree blocks, ornamental blocks, flower blocks and 
vegetable blocks. 
Mother tree blocks should be at the west-south corner of the nursery. 
In a good nursery there is a space of 40 to 50 cm between the beds, 
and 1 .5 to 2 meters as pathway between the blocks. In a permanent 
nursery the pathway should be 3 meters wide, allowing any type of 
vehicle to pass through.  
Drainage canals should be at least 30 cm wide and 30 cm deep on 
both side of the pathway. 
Other structures should be considered in  such a way as not to hamper 
any activity of the nursery. 
b) Nursery sites 
The site should be near enough to easy transport. 
It should be readily accessible to vehicles. 
It shou ld be easily accessible to the target users or seed l ing buyers. 
c) Soil condition of the nursery area 
The soi l  of the nursery area should be good enough for r9ising 
seed l ings. 
Top soi l ,  sand or "Bit Mati" or sandy loamy soil and cowd1.mg should 
be avai lable. 
Mulch ing material should be available. 
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d) Irrigation and drainage facilities 
A so ur ce o f  irri gati o n water sh o uld be avai lable th r o ugh o ut th e year . 
Th e n ur ser y ar ea sh o uld h ave a well-p lann ed i rr igati o n and dr ai n age 
system. 
e) Accessibility for the users and workers 
Easy acce ssi bi lity to th e tar get tr ee p lan ter s 
Easy accessi bi li ty to th e n ur ser y wo r ker s  
Easy accessi bi li ty to th e p o ten tial buyer s and user s o f  seed li n gs 
f) Open sunlight and shade trees 
Th e n urser y lan d must be o p en and h ave en o ugh sun ligh t. 
Sh ad e  tr ees ar e r equir ed fo r so me seed li n gs d uri n g th e dr y p eri od  and 
must be o f  th e legumin o us fami ly wh o se leaf can o p y i s  less d en se 
th an o th er tr ees. 
g) Presence of a Mother Tree Block or Mother Trees of a desirable quality 
species 
h) Elevated land, free from flood or stagnant water 
i) Demand of produced seedlings in the locality/surroundings 
Th e n umber o f  seed lin g sh o uld be acco rdi n g to th e n ur ser y ar ea 
Cr o wdin g o f  seed li n gs sh o uld be p r even ted 
j) Permanent fencing 
Well-man aged p h yto sani to r y  acti vi ti es 
Vari etal typ e o f  seed li n gs wi th end uri n g quality an d tr ue-to -typ e 
Minor criteria: 
Min o r cri teri a ar e n o t  always essen ti al fo r a n ur ser y, but th e p r esen ce o f  th ese 
co mp o n en ts will i n cr ease th e ef fici en cy o f  th e acti vi ty o f  n ur ser y 
en tr ep r en eur shi p .  Th e min o r cri ter ia ar e as fo llo ws: 
a) Skilled Manpower e.g. : Skilled grafter, skilled root pruner, expert in 
identification of variety/ quality seedlings 
Use o f  Po lly bags fo r r ai sin g seed li n gs/ gr afts ( 25 cm di ameter and 30 
cm d ep th )  
Per man en t labo ur and guar d 
Near h o mestead o r  ci ty/ to wn 
Pr esen ce o f  sh ad e h o use fo r p r o p agatio n p ur p o ses 
b) Quality Criteria for Plant Nursery Products/planting materials 
Di ffer en t typ es o f  p l an ti n g mater ials ar e used bo th in fr ui t  tr ee and n o n- fr ui t  tr ee 
p lan tati o n .  In th e case o f  fr ui t  tr ee p lan tati o n s  it i s  best to use vegetati vely 
p r o p agated p lan ti n g materi al i n  o rd er to main tain  quali ty as o n ly th r o ugh 
vegetati ve p r o p agatio n wi l l  it be p o ssible to h ave p lan ts whi ch ar e tr ue-to -typ e. 
Qual ity criteria for grafts, gootees or  cutti ngs 
Th e vegetati vely p r o p agat ed p lan ti n g materi als ( used as fo und ati o n sto cks) 
must en sur e th e fo llo wi n g p ar ameter s : 
Th e gr aft must be tr ue- to -typ e 
It must be fr ee fr o m  di sease, esp eci ally di seases li ke mango gall, 
anthracnose, virus co n tami n atio n an d malformation. 
Th er e sh o uld n o t  be an y i n co mp atibili ty between gr aft uni o n ;  i. e. ,  
:>- Mar ked di ffer en ces in gr o wth r ate o r  i n  vi go ur o f  r o o tst o ck and sci o n 
:>- Over gr o wth abo ve o r  belo w th e gr aft un io n 
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> Growth of the rootstock must not be more than that of the scion 
> Diameter of the rootstock should not be more than that of the scion 
> Graft union should be well joined 
> There must not be any fungal/bacterial attack at the graft union 
• Grafting should be with one-year-old rootstock at 1 0-20cm above 
ground level. 
• No suckering of rootstock 
• Graft components breaking apart cleanly at the graft union 
• Delayed growth of scion with yellowing/ die-back 
• Graft growing in 30cm x 25cm plastic bag with a least 1 : 5  root 
shoot ratio (actual recommendation is 1 :2 which is not yet feasible 
in Bangladesh) 
• Foundation stock with any attack by insects, injured or broken 
during transport is of inferior quality 
o Graft with physiological disorders is of inferior quality 
• Every graft should be tagged properly 
• In case of air layering the layerage should be erect, strong with 
vigorous growth and numerous roots 
Quality criteria for tim ber tree seed lings 
As most of the timber is directly propagated from seed, it is difficult to 
maintain actual quality of the seedling as it is a zygotic seedling and does not 
possess 100% of its parental characteristics due to cross pollination. 
Occasionally, even the produced seedlings possess inbreeding depression due 
to self-pollination or intra-specific pollination. However, the following 
parameters can be considered during selection of the seedlings in the nursery: 
a) Measurable parameters: 
Vigorous growth with a strong and erect stem 
Free from disease infestation 
Uniform size 
Lesser branching habit 
Seedlings growing in Polly bags of 30cm x 20cm maintaining at least 
1 :5 root shoot ratio 
Any plants with pale and deformed leaves are considered low quality 
seedlings 
Free from any type of pathogen or injury caused by transport 
Seedlings with any type of physiological disorder 
b) Non-measurable parameters: 
Quick growing with clean bole 
Disease and insect resistant 
Tolerant to wind and stagnant water 
Tolerant to salinity and adverse soil conditions 
Good timber quality 
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Qual ity Promotion Strategies (Nursery Level)  
By M. A. Q uddus 
1. Quality Audit. 
Annual audi t  ( ass es smen t) o f  th e co ndi ti o n  o f  th e nurs eri es wi ll make th e nurs ery 
o wners aware o f  th ei r  defi ci enci es - leadi ng th em to under take meas ures f o r th e 
i mp rovement o f  th ei r  nurs ery p racti ces. Th e nurs ery audi t i s  als o needed f o r VFF P  
to p l an i ts trai ni ng f ro m  f o r th e NMs. 
2. Quality Certification 
A sy s tem o f  quali ty cer tifi cati o n  may p ro mo te th e s ale o f  th e g o o d ( cer tifi ed) 
nurs eri es - o utco mp eti ng th e p o o r  ( no n- certifi ed) nurs eri es .  Th e market f o rce wi ll 
ulti mately l ead mo s t  o f  th e nurs eri es to i mp rove th ei r  co ndi ti o ns and achi eve th e 
quali ty cer ti fi cati o n  f o r th e s ake o f  th ei r  s urvival i n  th e market. 
3. Incentives/A wards 
VFF P  may under take a p ro g ramme o f  awardi ng th e bes t nurs eri es (1 51 , 2nd , 3rd , 
etc. )  o f  th e res p ective NG O/ regi o n, whi ch wi ll create co mp eti ti o n  amo ng th e 
nurs ery o wners f o r achi eving hi g h er quali ty o f  th ei r  nurs eri es and nurs ery 
p ro ducts. 
4. Expulsion 
Th e nurs eri es no t co mp lyi ng wi th th e reco mmendati o ns made by VFF P, o n  th e 
basi s o f  th e nurs ery audi t, may be dro p p ed f ro m  th e p ro ject i. e. ,  f ro m  th e NMS and 
VFF P' s  tech ni cal s up p o r t. Thi s may act as a p ush f acto r f o r quali ty i mp rovement. 
5. Training 
Trai ni ng o f  the nurs ery o wners sh o uld co nti nue unti l  th e desi red quali ty s tandard i s  
achi eved i n  mo s t  nurs eri es. 
6. Facilitation of NMs' access to improved germplasm 
Si nce th e nur se ry o wners h ave li mi ted kno wledg e abo ut th e s o urces o f ,  and 
acces s to , th e s o urces o f  quali ty g ermp l as ms ,  VFF P  sh o uld h el p  th em i n  thi s 
reg ard by p r ovi di ng i nf o rmati o n  and as si s tance i n  th e p r o curement o f  f o undati o n  
s to ck. 
7. Demand creation 
Demand and s ale of th e quali ty p lanti ng materi als can be rai s ed th ro ug h camp ai g n  
(f armers ' awarenes s creati o n  and mo tivati o n) and i nf o rmati o n  di s s emi nati o n. 
8. Action research/Demonstration 
Acti o n  res earch o r  p arti ci p ato ry o bs ervati o n  o f  th e rel ative p erf o rmance o f  
i mp roved g er mp las ms , p ro p ag ati o n  tech ni ques and manag ement o f  th e 
s eedli ng s  ag ai ns t  th e exi s ti ng p racti ces may mo tivate th e nurs ery o wners to 
ado p t th e i mp roved g ermp las ms and p racti ces. 
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Parameters for the quality audit of nu rseries 
By M.N .  Is lam, revised by C. Did ier 
A. Nursery Planning and Design 
1. Nursery layout 
2. Internal pathway of the nursery 
3. Road communication 
4. Irrigation and drainage Facilities 
B. Nursery Management 
5. Seed bed preparation 
6. Maintenance of proper spaci ng between the seedlings in the seedbed 
7. Use of Polly bags for raising seedli ngs 
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8. Size of the Polly bag (properly maintained when and wherever necessary) 
9. Arrangement of seedlings (arranged in fruit , timber and flower blocks) 
1 0. Root-shoot ratio 
11. Shoot pruning of seedlings at nursery 
12. Root pruning and hardening 
13. Insect pest and disease management including phytosanitory activities 
14. General management (cleaning, weeding, timely irrigation , etc) 
15. Use of proper pot mixture (75% sandy soil + 25% decomposed cow dung, 
50% sandy soil + 50% decomposed cow dung, and 25% sandy soil + 75% 
decomposed cow dung for selling seedlings within one, two and three 
years, respectively) 
16. Presence of MTO or source of quality propagules (scion I seed /bud stick 
etc.) 
17. Quality of the vegetatively propagated planting materials produced (true-to­
type, grafted at proper height, sold at proper age, no graft incompatibility, 
pest and disease free, properly tagged, etc. ) 
18. Use of quality rootstock for graft ing purposes (selection of disease free 
mother tree for rootstock, growing rootstock in raised bed, maintain ing 
proper distance,  etc . )  
19. Marketing facilities 
Assessment procedure : To assess a nursery, a score has to be assigned against 
each of the above quality parameters - using a common scale (e.g. , 1 - 5 for very 
poor to excellent) and then the score for all the parameters has to be added up to get 
the total score . The nursery will be graded (excellent, good, fair ,  poor, etc. ) on the 
basis of the total score, using a common scale for all nurseries. 
2. ORCHARDS 
Duri ng vi s it s  t o  th e orch ards , th e questi o ns th at are ask ed by th e f arm ers are 
nearly alway s  th e s ame, just varyi ng s li g ht ly accordi ng to s p eci es enco unt ered. 
Th e g eneral co ncerns o f  th e f armers were: 
" irr eg ul ar fruiti ng 
& fruit dr o p  at al st ag es o f  growth 
• p o or pro ducti o n  
• p est s and di s eas es 
Th es e pro blems can be s o lved by th e trai ni ng o f  f armers usi ng trai ned Fi el d 
Sup ervi s ors wh o are o ft en novi ces i n  th i s  area. An i nvent ary o f  p est s and 
di s eas es pres ent ly f o und i n  orch ards i s  avai l able f or Bang ladesh. It wi ll h ave t o  
be revi ewed and co mp let ed s o  th at th e f armers' questi o ns can be ans wer ed 
reg ardi ng i dentifi cati o n  and advi ce as t o  th e ch o i ce o f  pro duct s  and ti mes o f  
ap p l i cati o n. 
Common d iseases and  I nsect pests of fru its i n  Bang ladesh.  
- - - -· 
Fruit Disease Pathogen/I nsect Kind of Economic 
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Species Pathogen Importance 
D iseases of fru i t  usual ly reported in  Banqladesh 
Anthracnose/ Col/etotrichum 
Die back gloeosporioides 
Stem rot Dothiorella mangiferae 
Mango Leaf spot Pestalotia mangiferea 
Red rust Alternaria alternata 
Red leaf spot Cephaleuros virescens 
Bl iqht Macrophoma mangiferae 
Powdery mi ldew Odium mangiferae 
Wilt Fusarium sp. ,  
Cephalosporium sp. 
Fruit rot Botryodiplodia theobromae 
Phytophthora parasutuca 
Guava Anth racnose Colletotriclwm 
qloesporides 
Leaf spot Pesta/otia sp. 
Cephalosporium parasitica 
Stem rot Physa/ospora sp. 
Scab Pesta/otia pisidii 
Leaf spot Col/etotrichum lagenarium 
Sphaeropsis sp. 
Jackfruit I nflorescence/fru i t  Rhizopus artocarpi 
spot 
Stem rot Curvularia sp. 
Alternaria sp. 
Root-rots Fusarium sp. ,  Dip/odia sp. ,  
Macrophomina sp. , 
Ganoderma sp. 
Citrus Die back Col/etotrichum 
gloesporiodes 
Sooty mould Capnodium citri 
Gummosis Phytophthora sp. 
Scab Sphace/oma fawcettii 
Greening (Hung Mycoplasma 
lonq b inq) 
Tristeza Virus 
Jujube Powdery m i ldew Odium erysiphoides 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
Fungus 
-· ---
. - -- - - - -
Mycoplasma 
-----
Virus 
Fung�---
Major 
Major 
M inor 
Minor 
M inor 
Minor 
M inor 
Major 
Major 
Major 
M inor 
M inor 
M inor 
Major 
Major 
M inor 
Major 
Major 
Major 
Major 
Major 
Major 
Minor 
Major 
Fruit Disease Pathogen/Insect 
Species 
Leaf spot Cladosporium sp. 
lsariopsia sp. 
Sooty mould Capnodium sp. 
Insect pest of fruits usually found in Bangladesh 
Hopper Amritodus atkinsoni, 
ldioscopus clypealis and I. 
niveosparsus 
Shoot-ga l l  Psyl l id Apsy/la ciste/lata 
Mango 
Mango fruit fly Dacus dorsalis 
Fruit weevil Stemochetus frigidus 
Mango defol iator Circula trifenestrata _____ 
Mango stem Batocera rubus 
borer 
Spira l ing  wh itefly Aleurodicus disperses 
Guava Mealy bug Several species 
Sca le insect Severa l species 
Jackfruit Jackfru it borer Margaronia caesalis 
Lemon butterfly Papilio demodoceus 
Citru s leaf minor  Ph yllocnistis citre/la 
Citrus 
Citrus Psylla Diaphorina citri 
Fruit sucking  Othreis fullonia and other 
moth species 
Fruit fly Carpomyia vesuviana 
Fruit borer Meridarchis scyrodes 
Juj ube 
Leaf-eatin g  Lepidopterian and 
caterp i l la rs, Coleopterian insect 
Beetles and  
Weevi ls 
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Kind of Economic 
Pathogen Importance 
Fungus Minor  
Fungus Minor 
Homopterian Major 
insect 
Homopterian Major 
insect 
Dipterian Major 
in sect 
Coleopterian Major 
insect --- --04-- -�-- - - - --
Lepidopterian Major 
in sect 
Coleopterian Major 
insect 
Homopterian Major 
in sect 
Hom opterian Major 
insect 
Homopterian Minor 
insect 
Lepidopterian Major 
in sect 
Lepidopterin Major 
In sect 
Lepidopterin Major 
In sect ·-- · - -� - ------
Hompterian M inor 
insect 
- Minor 
Dipterian Major 
insect - - ---
Lepidopterian Major 
in sect 
- Minor  
·-- - -- -
This partia l  l ist should be publ ished by the concerned staff of BAU/FTIP so that they 
can more easily respond to the problems presented to them. 
Solutions 
In order to supply answers to the problems mentioned above, trials must be 
established both at BAU as well as in the field so that results can qu ickly be 
transmitted to the tree farmers. 
These trials will include fertil ization ,  irrigation ,  prun ing ,  phytosanitary treatment 
and wil l be repeated as frequently as the number of staff a l low. Preference will 
have to be g iven to the quality of monitoring rather than the quantity of 
experimental plots covered . Trials in the field environment would a l low the tree 
farmers to learn about the reality at the time of monitoring a good plantation.  
These trials could present an opportun ity to compare a plot managed according 
to the usual  practice, with another plot managed according to 
recommendations newly advocated in the techn ica l files. Trials in the 
countryside have the advantage of being a showcase as well as a train ing 
support in the field for the tree farmer. 
In the case of more specific trials: determin ing the dosage and dates of the 
supply of ferti l iser, irrigation needs, techn ique of size and weed ing .  etc. , trials in 
the experimenta l station must be set up  at the same t ime in order to define the 
ru les wh ich are the best adapted for these d ifferent interventions. 
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Numerous orchards are planted with very variable densities for mango trees a s  well 
as for guava , jackfruit and citrus fruits. Farmers should be advised of plant spacing,  
wh ich would be appropriate for their particu lar objectives. 
Techn ical manuals g iving recommendations wi l l  be placed at the d isposal of 
the tree farmers so that they wil l be capable of mon itoring their own products 
rather than having to resort to field supervisors. 
3. MOTHER TREE ORCHARDS 
The majority of Mother Tree Orchards is correctly set up with the same 
configuration for al l  orchards. The maintenance is carried out correctly and 
growth is very hea lthy. 
A few small problems remain which wil l  have to be 
resolved : 
• Uproot old trees growing in the middle or 
on the border of these orchards 
• Better phytosanitary monitoring,  it is 
advisable to avoid propagation of the 
woody parts near the disease wh ich could 
be transmitted to a young grafted plant 
• Planting should be done more carefu lly to 
avoid d isappointments during the recovery. 
• Trees must be correctly pruned and at the 
right time to obta in a larger quantity of 
scions. 
• Carefu l ly monitor orchards planted as 
hedges since the management of these Mango saplings planted in an MTO 
types of orchards is very different from the died due to planting too deep 
usual plantations. 
• When intercropping is carried out leave a free space of about one meter 
around the trees 
• Guava trees should be included in  Mother Tree Orchards 
• Plants for the establishment of Mother Tree Orchards should be 
produced in  Rajshahi 
4. ADAPTATION TRIALS 
Several varietal trial orchards have been established during the past year in 
different zones of Bangladesh . These research orchards consist of mango or 
guava trees. The varieties planted in these mango orchards are newly 
introduced varieties, dwarf or semi-dwarf. In the year 2000, new orchards have 
been created with varieties introduced from India capable of improving on local 
varieties or those introduced previously. 
As far as guava trees are concerned, 1 0  varieties have been studied in these 
research orchards. The study deals with the performance of these new 
varieties as wel l  as their tolerance/resistance to biotic and abiotic factors. 
In these orchards, follow-up  of maintenance must be done in the same way as 
for a commercial orchard : size, fertilisation, phytosanitary treatment etc. In the 
case of intercropping , the cultivated species will be the same for the whole of 
the orchards in order to have unbiased results. 
Careful attention must be g iven to the gathering of data in order to min im ise the 
« observer » effect. It wi l l  be advisable to have at one's d isposal data 
comparable from one place to another: preferably quantitative measurements 
following standard procedures. Standardisation of procedures is achieved by 
producing a common protocol as well as subsequent train ing of recorders. 
5. TRAI N ING 
This i s  a major problem and it i s  of paramount importance that i t  be resolved. It 
concerns the nursery owners as much as the 'field supervisors'. In fact, 
train ing of the latter has taken place in May 2000 in  the Bang ladesh Agricultural 
University of Mymensingh. On that date 22 people received training. Four out of 
9 PNGO staff of VFFP having received this train ing have left the NGOs and 
only 5 are remain ing at this moment. To fi l l this gap an intake of young people 
has been employed. They must now be trained as qu ickly as possible. 
At the level of VFFP and ARC, d iscussions have taken place to proceed within 
6 months with train ing including FS(NMS), Project Coordinators as wel l  as 
Project Officers (these latter being permanent). Fol lowing this cycle, the 
members of NMSs wi l l  be trained by the FS(NMS) and the PCs. The POs wi l l  
remain vig i lant as to the qual ity of th is instruction to avoid any deviation which 
is always a possibi l ity in these cases. 
The train ing effected by BAU-OH is of a good standard. The programmes are 
coherent but perhaps not sufficiently adapted to the level of those ind ividuals 
to be trained . 
Theoretical knowledge is ind ispensable to understand the functions of the 
plants, the physiology of fruits, etc. In other respects, the demand coming from 
the field is situated at a certain level. For the training to correspond to the 
demand it must be able to adapt to different forms. The meeting which was 
organised by Dr. A .  Quddus in Rajshahi on the 261h of October went in this 
d i rection. It raised issues which were relevant to the present situation. 
1 8  
6.  RESEARCH 
As fa r a s  r es ea r ch a n d th e s tr on g  pa rtn er sh i p between BAU-FTI P a n d VFFP i s  
con cer n ed, a documen t pr epa r ed by M. Nur ul Is la m a n d  r evi ewed by both of 
us , s ets out th e s tr a tegy for th e r es ults of th e r es ea r ch/ developmen t to be 
r a pi dly tr a n s fer r ed to th e fi eld a n d to th e pa rti ci pa n ts. 
6 . 1  Research Strategy of Fruit  Tree Improvement Activ ities ( M .  N .  Is lam 
and C .  D id ier) 
Introduction 
Th e Vi lla ge a n d  Fa r m  For es try Pr oj ect (VFFP) h a s s ta rt ed fr ui t  tr ee 
i mpr ovemen t r ela ted a cti vi ti es a s  fr om J un e  1 9 9 9 . Dur in g th i s  ti me i t  h a s s pen t  
on e a n d h a lf y ea r s ga th er i n g a lot ex per i en ti a l  lea r n in g in th e fi eld of fr ui t  tr ee 
i mpr ovemen t a cti vi ti es .  Th e Fr ui t  Tr ee Un i t of VFFP i s  di r ectly a s s oci a ted wi th 
th i s  pr ogr a mme un der th e techni ca l gui da n ce of th e Fr ui t  Tr ee Impr ovemen t 
Pr oj ect of th e Departmen t of H orti cultur e, Ba n gla desh Agr i cultur a l  Un i ver s i ty 
(FTI P-BAU -DH) ,  My men sin gh .  Fr ui t  tr ee i mpr ovemen t a cti vi ti es a r e a s s oci a ted 
wi th ex ten s i on of i mpr oved a n d tes ted techn ologi es th r ough di ffer en t exi s tin g 
ex ten s i on sy s tem s  of VFFP a n d CARE- SH ABG E. Its in ter ven ti on i s  on- s ta ti on 
a n d  on- fa r m  r es ea r ch of n ew techn ol ogi es a n d a da pta ti on th er eto a s  
dema n ded by fa r mer s .  I n  or der to in s ur e  th e a ccepta n ce of r es ea r ch r es ults, 
th e r es ea r ch s tr a tegy i ts elf sh ould be ba s ed on th e i den ti fi ca ti on of th e fa r mer s' 
pr oblems in  th e pr oject a r ea .  
Identification of  the  problems 
Th e fr ui t  tr ee i mpr ovemen t r ela ted r es ea r ch pr oblems sh ould be i den ti fi ed on 
th e ba s i s of fa r mer s ' pr oblems. Th e pr oblems wi ll be i den ti fi ed by th e fi eld 
wor ker ( PC of NG OP of VFFP a n d  FC of PNG O  of CARE-SH ABGE) of th e 
con cern ed NG OP/ NG OP a n d wi ll be s en t  to th e Regi on a l Ma n a ger of 
RSC/ Pr oj ect Ma n a ger of CARE- SH ABG E. Th e pr oblems wi ll be th en s or ted out 
a n d  pr i or i ti s ed by th e RM- RSC-VFFP/ PM, CARE- SH ABG E a n d  wi l be s en t  to 
th e H ea d, Agr ofor es try Res our ce Cen tr e  ( H ,  ARC) . Th e H ea d, ARC wi th th e 
con s ulta ti on of FTU a n d  FTI P-BAU- DH , My men s in gh wi l ma ke a r es ea r ch pla n 
for th e i den ti fi ed pr oblems . For th e i den ti fi ca ti on of th e r es ea r ch pr oblems a n d 
to a voi d dupli ca ti on of th e r es ea r ch a cti vi ti es, FTU wi ll communi ca te 
con tin uous ly wi th th e Fr ui t  Res ea r ch Sta ti on s  of BARI a n d  wi ll r evi ew th e y ea r ly 
r es ea r ch pla n of BARI befor e s ortin g out a n d  fin a li s i n g th e r es ea r ch pla n. 
MS/ Ph D  s tuden ts of FTI P, th r ough a r a pi d  s ur vey,  ca n a ls o  i den ti fy pr obl ems in 
th e fi el d. In th i s  ca s e  FTIP wi l pr i or i ti s e  th e pr oblems in  a meetin g wi th th e 
H ea d, ARC a n d  FTU . 
The research problems will be identified along the following aspects: 
A On -fa r m  
Ada pta ti on tr i a l  of n ewly in tr oduced va r i eti es of di ffer en t fr ui t  s peci es 
( Ma n go, G ua va , J a ckfr ui t, J ujube a n d  ci tr us) wi th th e fa r mer ' s 
s peci fi c in ter es t in  min d  
I n cor por a ti on of sh or t  ter m fr ui t  s peci es un der th e un us ed ma n go 
a n d  gua va or ch a r d  to in cor por a te better or ch a r d  floor ma n a gemen t 
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Action research on total package of fru it tree management, 
comparing farmers' practices to ensure better yields in mango and 
guava 
Action research on d ifferent aspects of propagation of fru it trees, 
which are of special i nterest to the farmers 
Research on the adaptation of tested dwarf varieties of different fru it 
species with in  the homestead of marg inal and small farmers (started 
in Adaptation trials) 
Research on the ICM of fruits with special emphasis on malformation 
and hopper in mango, and wilt in guava. 
Research on the zon ing of d ifferent species of fruits (on-going 
Adaptation Trials) 
Research on the harvesti ng and post-harvesting technologies of 
fruits (Bibl iog raphy) 
Research on the marketing of fruits and fruit products (Bibl iog raphy) 
Other new and problems of greater i mportance identified in the field . 
B. On-station 
Propagation of fru it trees, especially mango, guava, jackfru it and 
citrus 
Multi-storied cropping system (on-going in BAU-OH) 
Harvesting and post-harvesting technologies of fruits 
Marketing of fruits and fruit products 
Other problems identified in the field by VFFP and CARE-SHABGE 
Problems associated with BAU mandate 
It is noted that the various activities concern ing on-station research wi l l  be done 
by FTIP-BAU-OH who wi l l  send a copy of the research plan to CPA, IC and 
another copy to Head , ARC-VFFP. Concern ing on-farm research the design 
and the theme will be discussed with BAU-OH. 
20 
Preparation of research plan: Every problem identified from the field wil l  be 
prioritised by FTU-ARC on the basis of need and feasibi l ity. Then FTU-ARC will 
prepare a research plan based on the priorities of each problem. Complex research 
and d ifficult to execute by FTU-ARC wi l l  be handed over by FTU-ARC to FTI P-BAU­
OH and that wi l l  be conducted in the GP center and/or on-farm. Both the on-station 
and on-farm yearly research plan wi l l  be fi nalized in a meeting with BAU-OH, Head , 
ARC, HNCU and the representatives of FTU before execution. 
Orientation of execution level: ARC will arrange a one/two day orientation of 
Regional Managers, Project Officers and Project Coord inators of the concerned 
PNGOs of VFFP/FC, POO-Action reseach of CARE-SHABGE, before setting 
up field research activities for the tree farmers. FTU-ARC will provide al l types 
of techn ical orientation with the help of FTIP-BAU-OH. 
Implementation of research activities: The NGOP of VFFP and PNGO of 
CARE-SHABGE wi l l  d i rectly i mplement the research activities under the 
superv ision of the RSC of VFFP/ Project Manager of CARE-SHABGE. All sorts 
of techn ical support wil l  be provided by FTU-ARC- VFFP with the consultation 
of FTI P-BAU-OH (as and when necessary). 
Site selection and farmer selection: The site wi l l  be selected i n  a strategic 
location with an excellent demonstration value. The selected site must be 
suitable for conducti ng research. The tree farmer wi l l  primarily be selected in a 
meeting by the TFG of the concerned area. In  the case of CARE-SHABGE the 
farmer wi l l  be selected through a FSS meeting or a meeting of LEA. Then the 
PC/FC of the concerned PNGO wi l l  v isit the site with representatives from 
RSC-VFFP/PM CARE-SHABGE and wi l l  confirm the site. The final selection of 
t h e  s it e wil l be don e by a t ea m  con s ist in g  o f  FTU , A RC,  NCU and FTIP 
repres entat ive s. Durin g t h e  s it e  s el ection it s ho ul d  be cl earl y ex pla in ed to t h e  
f armer by t h e  PC/FC o f  t h e  conc ern ed P N GO t hat t h e  tree f armer run s c erta in 
risk s d urin g t h is r es earc h and t hat h e  ma y inc ur c erta in lo s s es wh ic h  h e  wil l not 
be a bl e  to recup erat e.Th is s ho uld be mad e  very cl ear to t h e  f armer. A contract 
wil l be s ign ed bet ween t h e  f armer and VFFP/A RC. 
Layout, pit preparation and planting: La yo ut, pit preparat ion and plant in g  wi ll 
be d irectl y don e by t h e  conc ern ed P N GO wit h t h e  s upport o f  RSC o f  VFFP I 
P M  o f  CA RE-SHABGE t hro ugh t h e  t ec hn ical h el p  o f  FTU-A RC if n ec es sary. 
FTU-A RC will provid e n ec es sary t ec hn ical orientation to t h e  sta f f prior to 
s ett in g  up t h e  res earc h activit ies . 
Collection of foundation stocks: Th e f o undation stock s will be s uppl ied by 
FTIP-BAU- DH . FTU-A RC can al so coll ect f o undat ion stock s. I n  t h i s  ca s e  FTU 
wi l co llect t h e  stock s a f t er t h e  pro per c erti f icat ion o f  FTIP-BAU- DH. Th e 
conc ern ed P N GO will rec eive t h e  f o undat ion stock s fro m FTU-A RC t hro ugh 
RM- RSC- VFFP/P M CA RE-S HABGE. Th e P N GO will t h en s end a requi s it ion to 
t h e  RSC- VFFP/P M, CA RE-S HABGE at l ea st 6 0  da ys bef ore plantat ion ,  wit h  
t h e  na me and quant it y  o f  t h e  r equired stock s. A s  per d emand o f  t h e  RSC ' s and 
P M, CA RE-S HABGE, FTU will have t h e  f o undat ion stock s read y 1 0  da ys prior 
to plantat ion . 
Research Input: All co st o f  res earc h in put ( exc ept la bo ur and f encin g) wil l be 
born e by t h e  bud get o f  t h e  conc ern ed P NGO/ N GO P  t hro ugh RSC/P M CA RE­
S HABGE. A t entative est imat ed bud get f or t h e  res earc h will be provid ed by 
FTU-A RC d urin g t h e  orientat ion pro gra mme. It is not ed t hat so me res earc h will 
tak e up to 3 or 4 years before co min g  to a conc lus ion. Th erefore, up unti l 
co mpl et ion or before o btain in g  an y ex pect ed res ul t ,  t h e  conc ern ed P N GO wi ll 
have to bear al l sort s o f  ex pend it ure wit h pro per mon itorin g. A s  it is a 
art ic ipatory res earc h act ivit y, a ll l a bo ur and f enc in g  co st wi ll be provid ed by t h e  
f armer a s  d irect partic ipation. 
Monitoring, data collection and reporting: Res earc h is a very s en s it ive 
activit y. I f  t h ere is a l ack o f  pro per monitorin g al l act ivit ies will be in va in. P N GO 
sta f f will do regular f ortn ight ly mon itorin g. Mont hl y c lo s e  mon itorin g will be don e 
by t h e  RSC- VFFP/ P M  CA RE-S HABGE. Timel y data coll ect ion will be don e by 
t h e  conc ern ed PC/FC in t h e  prescribed f orm wit h in t h e  prescribed ti me and 
d irect ly s ent to RSC/P M-CA RE-SHABGE wit h a regular mont hl y report. Th e 
coll ect ed data will be anal yz ed and int erpret ed by t h e  mon itorin g c ell o f  VFFP 
wit h t h e  con s ultation o f  FTU-A RC (i f n ec es sary) . A f t er anal ys is by t h e  
mon itorin g c ell of VFFP t h e  co mpl et e s et o f  data will be s ent to FTU-A RC and 
NCU . 
Research planning and review meeting: Res earc h plann in g  wil l  be don e 
in  a plann in g  and review meet in g. Th e meet in g  will be h eld ann ual l y bef ore 
ex ec ut ion o f  t h e  r es earc h pro gra mme in t h e  f ield. I n  t h e  revi ew meetin g every 
Regional Mana ger and P M  o f  CA RE-S HABGE will pres ent t h e  pro gres s and 
t h e  con straint s of t h eir la st year' s res earc h act ivit ies. Accord in gly, t h e  n ext 
year' s res earc h plan wil l be s ubmitt ed by RM- RSC- VFFP and P DQ- Res earc h 
o f  CA RE-S HABGE a s  per priorit ies o f  t h e  pro bl ems wh ic h  wil l  be f inal iz ed in 
t h e meet in g. Th e H ead o f  A RC- VFFP will arran ge and coordinat e t h e  meet in g. 
Th e meet in g  will be part ic ipat ed in  by PO s and RMs o f  VFFP , P M  and P DO s  
o f  CA RE-S HABGE, FTU-A RC- VFFP,  H ead- NCU- VFFP,  H ead-A RC- VFFP,  
Sci ent ist s fro m t h e  Fruit Res earc h C entre o f  BA RI and DDA E  o f  Raj s ha h i. 
2 1  
6.2 Prioritized research problems for the MS/Ph.D Students of FTIP­
BAU-DH under the sixth Phase of VFFP 
1 .  I ntegrated Crop Management ( ICM) i n  Mango with special emphasis on 
hopper and shoot/twig gall. 
2. Integrated Crop Management ( ICM) in guava with special emphasis on 
wi lting of Kazi guava. 
3. Identification and characterization of newly introduced Dwarf varieties of 
mango in Bangladesh 
4.  Grafting i n  guava with wilt resistant rootstock to overcome wi lting 
problem in Kazi piera. 
5. Grafting in jackfru it with special emphasis on timber quality due to 
grafti ng. 
6. Effect of train ing and prun ing on off-season fru it production in guava. 
7 .  Effect of train ing and prun ing on fru it production in mango to overcome 
alternate bearing habit. 
8 .  Multi-storied cropping system in mango with special emphasis on 
Barind , especially with short period fru it species. 
9. Harvesting and post harvest technologies of fru it. 
1 0 . Marketing of fru its and fru it products. 
1 1 .  Multi-storied cropping system in mango and guava orchards as a 
means for orchard floor management. 
7.  DOCUMENTATION 
During th is mission we had the opportun ity to visit the l i brary of the 
Bangladesh Agricultural Un iversity, Mymensingh. It has a good amount of 
reading matter, of wh ich some is very recent. The University is also the 
depositary of the FAO l ibrary for the reg ion. Hence. it contains all the 
documents which have been transmitted by this organisation . Its present 
problem stems from a lack of funds in order to subscribe to certain period icals 
which have not been renewed. 
The l ibrary of VFFP owns a certain amount of documents. photocopies and 
abstracts of articles. They are a personal documents and are therefore not for 
general circu lation. It would be advisable to establ ish a record of l iteratu re 
required in a project's l ibrary. 
A great number of basic references have been suggested in a document 
completed duri ng the first mission. 
8. N EXT MISSION 
The next mission could be held during May or June 2001 , and cou ld have as 
its main  topic : a survey i nto the problems of phytosanitation of nurseries and 
orchards. During this survey, which wi l l  be conducted by members of staff 
specialised in crop protection (entomology and phytopathology), advice and/or 
training with the PC, FS and NMSs could be planned. 
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Annex -1 
TERMS OF REFERENCE 
Fruit  Tree Backstopping Mission of Ch ristian  D id ier, October 2000 
Background 
SDC i ni ti at ed t h e  Vi llag e and Farm For estry Pro g r amme ( VFFP) i n  1986 to pro mot e  
and s upport tree planti ng o n  pri vat e land. U nti l t h e  5th ph as e, whi ch ended i n  J une 
2 000, t h e  major fo cus of VFFP acti viti es was o n  est ablis h ment of vi llag e- bas ed 
nurs eri es to mak e planti ng mat eri als avai lable to t h e  vi llag ers ; t h es e  efforts h ave 
been remark ably s u ccessf ul. Wit h  VFFP's t ech ni cal s upport ( mai nly trai ni ng and 
i nformatio n) ,  abo ut 25 00 poor men and wo men h ave est ablis h ed tree nurs eri es 
whi ch no w run co mmerci al ly. VFFP h as also  pro mpt ed and h elped t h e  n urs ery 
o wners form t h eir o wn busi ness asso ci atio ns - i ni ti ally a si ng le asso ci atio n  under 
each part ner NGO but no w r e-org aniz ed upa-zi la ( lo wermost admi nistrati ve unit) 
wis e. VFFP als o  undertook vario us co mbi natio n  i nt er ventio ns to moti vat e rural 
peo ple to plant trees . As a res ult of t h es e  i nt erventio ns (i ncludi ng si mil ar efforts of 
ot h er ag enci es ) ,  tr ee planti ng h as no w develo ped a mo ment um of its o wn. Th e 25 00 
VFFP nurs eri es no w pro duce and s ell mor e  t h an 5 0  mi llio n s apli ngs of fruit and 
ti mber trees t h at are plant ed by 7 00, 000 f armers annual y. 
Ho wever, t h er e  h as been a gro wi ng co ncern t h at quali t ati ve as pects of tree gro wi ng 
acti viti es , i nclu di ng t h e  g eneti c qualit y  of t h e  planti ng mat eri als and man ag ement of 
t h e  tr ees .  h ave not r ecei ved eno ug h  emph asis to enable t h e  f armers to o bt ai n  t h e  
best  possi ble benefits fro m tree planti ng . I n  J une 1999 , i n  r es po ns e  to t his need, 
S DC i ni ti at ed a Fr uit Tr ee I mpro vement Pro ject (FTI P) to i ncreas e pro ducti vi t y and 
qual it y of fru it trees i n  t h e  no rt h- west  r egi o n of Bang lades h . This i nvol ved t h e  
Horti cult ure D epart ment of t h e  Bang lades h  Agri cult ural U ni versit y (BAU- OH) .  VFFP 
and t h e  S H ABG E pro ject of CARE. O n  t h e  o ne h and, BAU- OH h as been res po nsi ble 
for t ech no lo gy g ener ati o n  (r es earch) and pro vi di ng VFFP and S H ABG E wit h  t h e  
necess ary t ech ni cal backsto ppi ng (t ech ni cal i nformatio n, i mplement atio n g ui deli nes . 
plan of actio n  res earch and st aff tr ai ni ng )  and i mpro ved g eneti c mat eri als (fo undatio n 
sto ck of i mpro ved vari eti es) for t h e  est ablis h ment of Mot h er Tree Orch ards by 
nurs er y o wners . O n  t h e  ot h er h and, VFFP and S H ABG E ar e r es po nsi bl e  for 
i mplement atio n  of t h e  actio n  res ear ch and ext ensio n  acti viti es. I niti ally, t h e  fr uit tree 
i mpro vement acti viti es were li mit ed wit hi n  Rajs h h ai r egio n. 
I n  t h e  fi rst year of t h e  proj ect (FTI P) , t h e  Fr uit Tree G ermplas m Centr e at BAU , 
est ablis h ed ear li er t hro ug h S DC f undi ng ,  was f urt h er streng t h ened by i ncreasi ng its 
ar ea and deve lo pi ng necess ary i nfrastruct ur es ( land develo pment ,  f enci ng ,  s h ade 
ho us e) .  Th e number of accessio n was also  i ncreas ed and a number of tri als o n  
pro pag ati o n/ mass multi pl i catio n  t ech ni ques ,  t r ee manag ement and cro ppi ng s yst ems 
wer e i ni ti at ed i n  th e g ermplas m centre. A t hree- week TOT co urs e o n  MTO 
est ablis h ment ,  pro pag atio n t ech ni ques and manag ement of fruit  trees was also  
or g aniz ed for t h e  co ncer ned st aff of VFFP, S H ABG E and t h eir part ner NGOs. 
Besi des t his , 12 MTOs of mang o ,  t wo s eparat e adapt atio n  tri als (r epli cat ed) o n  
pro misi ng new vari eti es of mang o ( h ybri d) and g uava, and a r epli cat ed tri al o n  
multistorey cro ppi ng s yst ems wer e est ablis h ed i n  t h e  worki ng areas of VFFP and 
S H ABG E i n  t h e Rajs h ahi regio n. Th e i niti at ed acti viti es wer e well appreci at ed and 
t h ere was a de man d for repli cat io n and ex pansio n  fro m nurs ery o wners , f armers and 
NGOs of all r egi ons. Th erefore, t h e  decisi o n was t ak en t h at fruit tree i mpro vement 
acti viti es be ext ended to al l fo ur r egio ns of VFFP ( also i ncl udi ng SH ABGE) duri ng its 
5th ph as e  and act i viti es h ave been st art ed accor di ng l y. 
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To ensure high qual ity of the frui t  tree improvement activities (at FTIP, VFFP, 
SHABGE) , it has been decided that an external backstopping Mission wou ld be 
fielded twice a year. Accord ing ly, the first Mission took place in J une 2000 suggesting 
some improvements to the on-going activ it ies. The second Mission is now needed for 
the fol low-up of the recommendations of the fi rst Mission and for plannning new 
activities, i ncluding expansion of the programme in the new regions. 
General Objectives and Tasks 
The overal l objectives of the M ission are to assess re levance and methodological 
soundness of the on-going fruit tree improvement activities of FTIP ,  VFFP and 
SHABGE projects and to suggest necessary i mprovements thereof, including new 
activities i n  the l ight of the needs of the farmers and nursery owners vis-a-vis the 
state-of-the-art knowledge on horticu ltu ral science and technology. 
Tasks 
The Mission wi l l  comprise , but not necessari ly be l imited to, the fol lowing tasks: 
1 .  Review the plan , strateg ies and on-going fru it tree improvement activities of FTI P ,  
VFFP and CARE-SHABGE, as wel l  as follow-up activities/actions in i tiated on the 
basis of the recommendations of the fi rst backstopping Mission (June 2000) and 
suggest further i mprovements/actions. 
2. Identify the problems of fru it trees in nurseries, homesteads and orchards in the 
different regions of VFFP and suggest necessary interventions (research , 
train ing ,  communication, etc.). 
3. Identify/assess train ing needs of the nursery owners and fru it tree growers 
(farmers). 
4. Review the existing/planned train ing programme, curricula and manuals of BAU­
DH, VFFP and CARE-SHABGE and suggest necessary improvements thereto. 
5 .  Review the fruit tree related documentation resources of FTIP (BAU-OH), VFFP 
and CARE-SHABGE. 
6. Review the research proposals (thesis outl ine) of the Ph.D. and M.S. fe l lows 
under FTIP. Also suggest additional topics of research for the prospective Ph . D. 
and M.S. fe l lows regard ing the priority needs of the nursery owners and fru it tree 
growers. 
7. Review the d raft Working Group report (i n-house) on "Strateg ies of promoting 
qual ity of nursery and fruit tree management". Concentrate on the qual ity criteria 
(min imum standard) proposed for the nurseries and for planti ng materials, 
suggesting necessary improvements thereto. 
8. Prepare and submit a Mission report contain ing the Mission's find ings and 
recommendations. 
Methodology 
1 .  Review re levant documents of FTI P, VFFP and CARE-SHABGE, including the 
following:  
• Progress reports of FTI P, VFFP, SHABGE 
• Planning documents (work plans) of FTIP, VFFP, SHABGE 
e, Working Group Report on "Strategies of promoting quality of nursery 
and fruit tree management" 
• Thesis outlines of Ph .D. and M.S. fellows of FTI P 
o Existing training modu les and manuals 
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2. Visit FTI P activities at BAU-OH, discuss essential issues with the FTI P team, 
including the investigators from Entomology and Plant Pathology departments.  
Also observe the TOT course on "Post-harvest technologies, integrated crop 
management and multistorey cropping system" which wil l be held during 1 1  - 26 
October 2000 at the G raduate Training I nstitute of BAU, Mymensingh. 
3. Visit nurseries, homesteads, orchards and on-going fruit tree improvement 
activities in the working areas (different regions) of VFFP and SHABG E. Discuss 
essential issues (practices, problems) with the farmers, nu rsery owners and their 
associations as wel l  as with the concerned project staff. 
4. Discuss the findings and tentative recommendations of the Mission with key staff 
of FTI P, VFFP and SHABGE in a workshop at Rajshahi around the end of the 
Mission. 
Reporting 
The Mission wil l produce a brief report containing the observations and 
recommendations of the Mission. It should be limited to 30 pages ,  typed with single 
spacing. However, the recommendations should be elaborate enough to enable the 
concerned persons to learn the logic and apply this in their work. Useful secondary 
information/publications related to the topics dealt with may be annexed with the 
report or s upplied separately. The report should include an "Executive Summary" of 
not more than four  pages. 
A debriefing session should be held in the last week of the assignment. A mission 
report in F rench should be submitted in hard copy as wel l  as in diskette/e-mail not 
later than two weeks after departure from Bangladesh 
Duration and Time Frame 
The duration of the Mission wil l  be three weeks, starting around 911 ' October 2000. 
The tentative dates for the various activities are as fol lows : 
Field work (including travel to and from Bangladesh) :  1 2-30 October 2000 
Draft report in F rench 1 5  November 2000 
Final report: 31 December 2000 
Date 
Fri 1 3  
Weekend 
Sat 1 4  
Weekend 
Sun 1 5  
Mon 1 6  
Tue 1 7  
Wed 1 8  
Th u 1 9  
Fri 20 
Programme Of Christian Didier 
Fruit Tree Backstopping Mission - October 2000 
Time 
1 2 .50 
09.00 
1 5 .00 
09.00 
1 1 .30 
1 5 .00 
08.30 
1 4.30 
1 6 .00 
07.00 
1 1 .00 
9 .30 
1 5 .00 
----
9 .00 
1 3 .30 
Activity 
Arrive at Z IA 
Rest 
Meeting  at Programme Office 
regard ing  TOR & it inera ry 
Drive to Mymensingh  
Meeting with MAR status of 
germ plasm ce ntre , experiments, Ph .D  
& M .S .  fel lows, t ra in ing ,  
documentation 
Visit BAU Libra ry 
Visit C P  Centre and experiments :  
meeting  w ith ph .D .  and  M.S.  Fel lows 
Observe TOT (Review session : 
practicu m at GP Centre) 
Meeting  with FTIP Team 
Visit G P  Centre 
Drive to Pabna 
Fie ld visit (nurseries, MTOs, 
adaptation tria ls ,  NMS ,  etc.) and stay 
in Pabna 
-- - --- - - -- - - - - ···--· - -
Join SDC team (Head Asia-1 ) in 
visiti ng  VFFP activit ies (n urseries, 
MTOs, adaptation tria ls ,  NMs, etc. )  in  
Pabna 
Visit frui t  tree improvement activit ies 
of CARE-SHABGE in Natore and that 
of VF FP a long Natore-Rajshah i  
f-h_i_g hway _ __ 
Meeting  with VFFP-PMU staff 
(Fami l iarization with the new office 
and o n-going activities, sharing 
ideas/p lans about the workshop on 
the 27 th October) 
F ie ld visit (n u rseries, MTOs, 
ada ptation tria ls ,  etc) meeting  with 
NMSs 
--
Location 
Dhaka 
Dhaka 
Mymensingh  
Mymensi ngh 
Mymensingh  
- ·-
Pabna 
Natore ,  
-- -
Rajshah i  
Rajsha h i  
Nawabgonj 
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Annex-2 
Persons 
involved 
CD .NP . IC  
Driver 
CD, NP, AQ 
CD, AQ 
MAR, CD, AQ 
CD .  AQ 
MAR, C D.AO 
>----------
MAR, CD,AQ 
NP ,  AMF ,  
MAR, KS I ,  AA, 
CD. AQ 
AMF ,  MAR 
,_,NP ,  C D ._�_ 
NP.  CD ,  AQ 
MK ,  N I ,  NP ,  
CD ,  AQ, SA 
MK,  N I .  NP ,  
CD ,  AQ, SA 
N I ,  FB .  AQ,  
N P .  CO 
AQ. AH, CD ,  
AQ 
N I ,  CD ,  M K  
1 0.00 
--� -- - -- ·-··-
Fie ld visit (nurseries, MTOs, Rajshah i  and 
adaptation tria ls ,  etc) meeting with Nawabjong 
NMSs 
CD .  N I  
--- -- -·- ---
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Date Time Activity Location Persons 
.involved 
Sat 21  8 .00 Drive to Bogra Bogra N I ,  SMH,  CD 
1 0 .00 Short briefing ,  inauguration of mini  U pashahar, 
m useum Bogra ,  Gakul 
1 0 .30 Fie ld visit lemon and mango orchards Shibgonj ,  
1 1 .00 TMSS NMS meeting Bakchar 
1 . 00 Visit guava o rchard and nurseries and Bogra 
meetinqs with N M  
S u n  22 09.00 Meeting with the RSC and partner Bogra N I ,  CD ,  SMH 
NGO staff (PC & FS-NMS) 
1 4.00 Drive to Kushtia N l ,CD 
1 6 .30 Arrival in Kushtia Kushtia 
Mon 23 08.00 Meeting at UDD IPAN office CD,  N I  
9 .00 Field visit (nurseries, MTO, orchards, B iswas 
homestead GS, N I ,  CD,  
1 1 .00 Meeting with Bheramara UZ NMS 
1 4.30 Travel to Jessore Jessore 
Visit nurseries without MTO 
Tue 24 09.00 Meeting with staff of RSC and partner Jessore SMH,  N I ,  CD 
NGOs (PCs) i n  Jessore reg ion 
1 4 .00 Drive back to Raishahi Raishahi CD, NI 
Wed 25 09 .00 Preparations for workshop Rajshahi NI ,  CD, AO , AH 
Synthesis of observations (desk work) Rajshah i  N I ,  AQ, CD 
Thu 26 09.00 Review the research proposals Rajshhai  CD, AQ , N I  ,AH 
Review the d raft on "strategies of 
promoting qual i ty of nursery and fruit 
tree management" specially the 
qua lity criteria proposed for the 
nurseries plantinq material .  ·-
Fri 27 9 00 Discussion about tra ining Rajshhai AMF, MAR , 
CD, AO, AH,  
1 4 .00 Workshop (sharing of Mission's NI ,  SA, I DOs,  
find ings, qual ity criteria for a l l  POs (RSC, 
nurseries/planting materials, qual ity FTU) ,  FB, 
promotion strategies, research needs PDQ-Research 
and priorities) of SHABGE 
Sat 28 1 4. 00 Drive to Dhaka Dhaka CD, NI, AO, 
AM F 
Sun 29 9.00 Debriefing at Programme Office I C  Dhaka CD, NP, AO, 
HJMK, MC 
Departure Dhaka CD 
Abbreviations: 
CD = Christian Didier, NP = Nei l  Parker, AM F= A.M. Farooque (Prof.), MAR = M.A. Rahim 
(Prof.) ,  HJMK = H.J .M. Kamal, AQ = Abdul Quddus, AH = Azmul Huda, SMH = Syed Mahmudul 
Huq, N I  = Nurul Islam, GS = Galam Sarwar, MK = Munzurul Karim, FB = Faruque Biswas 
(CARE-SHABGE), MC = Mohshina Chowdhury, PDO = Programme Development Officer 
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